Stimulation of BIT induces a circadian phase shift of locomotor activity in rats.
Circadian rhythms of mammals are generated by a circadian oscillation of master pacemaker genes in the suprachiasmatic nucleus of the hypothalamus (SCN), and entrained by environmental factors such as 24-h light-dark cycles. We have previously shown that light exposure during the dark period enhanced tyrosine phosphorylation of brain immunoglobulin-like molecule with tyrosine-based activation motifs (BIT) in the rat SCN. To elucidate the functional roles of BIT in the circadian clock, we stimulated BIT using an anti-BIT monoclonal antibody (mAb) 1D4, which reacts with its extracellular region and induces phosphorylation of its intracellular tyrosine residues. Administration of mAb 1D4 into the third cerebral ventricle induced tyrosine phosphorylation of BIT in the SCN. Behavioral analyses showed that the SCN-injection of the antibody at CT15 induced a phase delay of the circadian rhythm of locomotor activity, and that at CT20 induced a phase advance. Pretreatment with MK801, a non-competitive antagonist of NMDARs, diminished the 1D4-induced phase shift at CT20, but not at CT15. These results suggest that BIT is involved in the entrainment of circadian rhythms through the function of NMDARs and non-NMDARs.